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PROGRAMME FLOW FOR PROCESSING 
SEQUENTIAL FILES IN TERMS OF RECORD 
GROUPS FOR INFORMATION PROCESSING 

NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 6593 : 1985 Mnformation processing — 
Program flow for processing sequential files in terms of record groups' issued by the Inter- 
national Organization for Standardization ( ISO ) was adopted by the Bureau of Indian 
Standards on the recommendation of Information Systems and Software Sectional Committee 
( LTD 33 ) and approval of the Electronics and Telecommunication Division Council. 

In the adopted standard certain terminology and conventions are however not identical to those 
used in Indian Standards. Attention is particularly drawn to the following: 

Wherever the words 'International Standard' appear referring to this standard, they 
should be read as 'Indian Standard'. 
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1 Scope and field of application 

1.1 This International Standard describes two alternative 
general procedures (method A and method B) for any program 
which is required to process sequential files which have been 
logically organized in terms of groups of records. 

Method A — Checks the control head condition after the 
termination of the appropriate level 

Method B — Checks the control head condition before the 
initiation of the appropriate level. 

Both are based upon the recognition that for each record which 
is to be processed a change, or lack of change, in the value of 
an item in that record may affect the flow of control. 



4) the actions to be taken when a control break at any 
level does, or does not exist; 

5) normal processing, if any; 

6) complete procedure termination. 



2 Definitions 

For the purpose of this International Standard the following 
definitions apply. 

2.1 complete procedure : All those activities described 
within this International Standard which commence with entry 
to the procedure and conclude with exit from the procedure. 



1.2 The procedures described may be used as the basis for 
designing any program in which 

a) one or more input files are to be processed sequentially; 

b) each input file is accessed in a defined order of logical 
groups of records; 

c) the records held in each input file contain specified 
items of data which may be used to determine whether or 
not a change of control is required in the processing se- 
quence. 



2.2 main procedure : All those activities, subsequent to the 
general initiation routine and prior to the general termination 
routine within the complete procedure. 

2.3 logical record : The set of data which is processed in a 
single iteration of the main procedure. 

NOTE — It may be part or the whole of a single physical record or of a 
nunnber of records. 

2.4 first input routine : Those activities required to obtain 
the logical record, if any, to be processed first. 



1.3 The procedures described in this International Standard 
are subject to the following constraints : 

a) The items of data which may determine control 
changes are organized into a logical sequence of levels such 
that a change of control at one level impJies changes of con- 
trol at subordinate levels. 

b) Only input files processed sequentially are described in 
this International Standard. 



2.5 input routine : Those activities required to obtain- the 
logical record to be processed next. 

NOTE — If there are no more logical records to be processed, the end- 
of-input condition becomes true. 

2.6 control field : The field comprising one or more input 
variables whose change in value, or lack of change,, between 
successive logical records affect the flow of control through the 
main procedure. 



c) The procedures described do not detail the routines 
that depend on user problem or installation, especially: 

1) complete procedure initiation; 

2) the sequence in which input files are to be accessed, 
if more than one; 

3) the means of assembling a logical record for pro- 
cessing; 



2.7 level : Where a logical record contains more than one 
control field element they are assumed to have a hierarchical 
relationship with one another, indicating a logical grouping. 
The position in the hierarchy ife termed a level and is indicated 
by means of a level number. 

NOTE — For the purpose of this International Standard only the level 
number is assigned such that the most subordinate control field ele- 
ment is assigned level 1, the next is level 2 etc. Where there are n levels 
the most superior control field element will be at level n. 
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2.8 level 1 control break : A situation which occurs when 
the values in the control field elements in the current logical 
record {and at the level specified) are not the sanne as the values 
in the sanne elennents of the immediately previously processed 
logical record. 

NOTE — The values of the control field elements will be obtained from 
the current logical record in the intiation routines of the appropriate 
level. The action of examining the control field should ensure that if 
there is a change in value at a level above 1, a control break is 
registered at all levels subordinate to the level at which the change ac- 
tually occurs. 

2.9 level 1 record group : Level 1 record group is a set of 
records whose control field elements are equal for at! levels 
superior to and including level 1. 

2.10 level 1 termination routine : Those activities required 
when level 1 control break occurs to conclude processing all 
records belonging to level 1 record group. 

2.11 level 1 initiation routine ; Those activities required 
when level 1 control break occurs to commence processing all 
records belonging to level 1 record group. 

2.12 unchanged level : Those activities required when the 
level 1 - 1 control break did occur but the level 1 control break 
did not. 



3 Description of method A 

This description should be read in conjunction with figure 1, 
where ''n" is ''3". 

Upon entry to the complete procedure the program undertakes 
any necessary initiation activities (for example: obtain and 
open input files, if not previously assigned). The program then 
enters the first input routine and checks whether there is in fact 
some input data to be processed. If none, the program per- 
forms the empty files processing routine and exits from the 
complete procedure via the complete procedure termination 
routine. 

Where there is input data to be processed the program per- 
forms the general initiation routine and then enters the level in- 
itiation routines in turn, commencing at the most superior level 
and finishing with the level 1 initiation. The program then 
enters the normal processing routine for the first logical record. 

On subsequent iterations the program, for each logical record, 
tests for control Ipreaks, commencing at level 1, As defined in 
2.8, a control break is also registered at all levels subordinate to 
that at which there Is an actual change in vahe. Thus if there is 
no control break at level 1 there is no change in value for any 
control field element; the program enters the unchanged level 1 
routine (when used) and continues to the normal processing 
routine for the current logical record. If a control break does oc- 
cur at level 1 the program enters the level 1 termination routine 
and then tests for a control break at (eve! 2; if there is no con- 
trol break at level 2, the flow of control passes in turn through 



the unchanged level 2 (when used), level 1 initiation and nor- 
mal processing routines. Otherwise, the level 2 termination 
routine is entered and a test made for a control break at level 3, 
etc. 

If there is a control break at the most superior, or nth level, 
then control breaks are registered at ail subordinate levels and 
level termination action taken for each of those levels up to, 
and including, the ^th level. The program then tests for end-of- 
input and, if that condition is true, performs the general ter- 
mination routine and leaves the complete procedure via the 
complete procedure termination routine; otherwise the level in- 
itiation routines are entered in turn from that for the A7th level to 
that for level 1, before entering the normal processing routine. 



4 Description of method B 

This description should be read in conjunction with figure 2. 

Upon entry to the complete procedure the program undertakes 
any necessary initiation activities (for example : obtain and 
open input files, if not previously assigned). The program then 
enters the first input routine and checks whether there is in fact 
some input data to be processed, if none, the program exits 
from the complete procedure via the complete procedure ter- 
mination routine. 

Where there is input data to be processed the program enters 
the level initiation routines in turn, commencing at the most 
superior level and finishing with level 1 initiation. The program 
then enters the normal processing routine for the first logical 
record. 

On subsequent iterations the program, for each logical record, 
tests for control breaks, commencing at level 1. As defined in 
2.8, a contro\ break is also registered at all levels subordinate to 
that at which there is an actual change in value. Thus if there is 
no control break at level 1 there is no change in value for any 
control field element; the program continues to the normal pro- 
cessing routine for the current logical record. If a control break 
does occur at level 1 the program enters the level 1 termination 
routine and then tests for a control break at level 2; if there is no 
control break at level 2, the flow of control passes in turn 
through the level 1 initiation and normal processing routines. 
Otherwise, the level 2 termination routine is entered and a test 
made for a control break at level 3, etc.* 

If there is a control break at the most superior, or ^th level, then 
control breaks are registered at all subordinate levels and level 
termination action taken for each of those levels up to, and in- 
cluding, the n^^ level. The program then tests for end-of-input 
and, if that condition is true, leaves the complete procedure via 
the complete procedure termination routine; otherwise the 
level initiation routines are entered in turn from that for the 
n^^ level to that for level 1, before entering the normal process- 
ing routine. 

If there is any need for unchanged ^leve! routines the ap- 
propriate activities should be incorporated m the initiation 
and/or termination routines. 
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Figure 1 — Method A flowchart 



1) Jf ^n unchanged level routine is required, insert here. 
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Figure 2 — Method B flowchart 
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Annex A 
Implementation recommendations 

(This annex forms part of the standard.) 



A.1 Organization of control field 

The elennent(s) in a control field may, or may not, be con- 
tiguous. There are advantages in arranging for such contiguity 
but the layout of the logical record may be subject to other con- 
siderations. If practicable the arrangement outlined in figure 3 
should be obtained; otherwise the logic of the input routine 
should place the control field elements in some area of working 
storage for access in control break testing. 

Control fields are arranged with the most superior control field 
element (level n) being the most significant followed by, in 
order of significance, other control field elements with the most 
subordinate control field element (level 1) being the least 
significant. 

When testing for a control break at level 1, the control field 
elements, from level 1 to level n in ascending order of 
significance, for the current logical record are compared with 
those of the previously processed logical record. 

Table 1 demonstrates the levels at which control breaks would 
be registered for a number of successive logical records, 
assuming foup levels of control. 



A. 2 General termination 

When all input has been processed, level termination activities 
shall be carried out for all levels-. The end-of-input condition 
normally becomes apparent within the Input routine and it is 
recommended that, in such a situation, the input routine sets 
the control field to higher values, unless such values are ob- 
tained through a high values record appearing on the input. In 
many applications it is customary to finalize by-product infor- 
mation when the end of actual input is reached, for example 
pass check sums to an output file or print totals on an analysis. 



A. 3 Level termination routines 

It should be noted that although a control break may be 
registered as a consequence of examining the control field 
elements in the current logical record, the information content 
of that record does not contribute towards that which may be 
processed in level termination routines. 
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Figure 3 — Parts of control field used In control fipid testing 



Table 1 — Examples of control field breaks 



Value of control 


Control breaks 
registered at 


Contents of control field elements 


level 4 


level 3 


level 2 


level 1 


RIO 
RIO 
RIO 
TYO 
TYO 


78 
78 
78 
78 
79 


11 
12 
12 
12 
01 


30 
15 
16 
16 
02 


(first pass) 
level 1 and 2 
level 1 

level 1, 2, 3, 4 
level 1, 2, 3 
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Annex b 



Example of application : Budget analysis 

{This annex does not fornn part of the Standard.) 



A maintained file contains details of expenditure, organized in groups of budget centres within departments in operating divisions. 
There may be more than one record for the same budget centre. An analysis is to be produced which shows a summary of costs for 
each grouping level. 

For the benefit of this example the logic concerned with such errors as input file out of sequence or invalid control field is not dis- 
cussed here. 

The complete procedure initiation routine opens the input file and a print stream. 



value of 

level 3 = operating division; 
level 2 - department; 
level 1 = budget centre. 

The general initiation routine clears final totals. When a!! input has been processed, the genera! termination routine prints final totals" 
upon a separate page. 

Control breaks are registered by comparing the control field of the current input record with that of the previously processed record. 
Action is than as summarized in table 2. Note that there are no unchanged level routines used in this example. 

Table 2 — Control break actions in budget analysis 



Control break 

level (and 
significance! 


Level termination routine 


Level Initiation routine 


1 : Budget centre 


Print centre totals. Add budget centre totals to 
department totals. 


Clear budget centre totals. Set up control field 
elements at all levels from old record. 


2 : Department 


Print department totals. Add department totals to 
operating division. 


Clear department totals. Start new page if less than 
10 lines remain on page. 


3; Operating division 


Print operating division totals. Add operating divi- 
sion totals to final totals. 


Clear operating division. Start new page. 



The normal processing routine will add the detailed costs to the budget centre totals. 

The complete procedure termination routine prints error messages, if any, and closes the input file and the print stream. 
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